Verification of nuclear material (SNM) contained by means of ultrasonic inspection and fingerprinting by Boness, Kenneth Duncan et al.
Correlation
Technique
Periodically
the
storage
cans
will
be
inspected
and
a
new
fingerprint
will
then
be
compared
with
earlier
records.
Manual
comparison
would
be
tedious,
therefore
an
automatic
comparison
technique
has
been
adopted.
Each
fingerprint
is
a
record
of
'M'
A-scans
(e.g.M=360)
taken
from
'M'
successive
circumferential
positions.
Each
A-scan
is
recorded
as
'T'
digitised
amplitude
samples
taken
at
regular
in.tervals
'DT'
(Le.
the
time
spanned
in
an
A-scan
is
DT.T).
Each
fingerprint
can
be'represented
as
a
matrix:
A(
t,
m)
where
t=l,Z.,.T
and
m=l,Z...M
and
is
the
magnitude
for
the
time
sample
't'of
A-scan
'm',
Two
fingerprints
Al
and
AZ
are
compared
by
the
correlation
expression:
M
T
C(d)=L-:~
\Al(t,m)-Az(t,m-d)
m=l
.t=l
(1)
When
CCd)
is
plotted
for
all
values
of
d
from
1
to
M
a
graph
(correlogram)
is
obtained
which
expresses
the
degree
of
similarity
between
the
two
fingerprints.
If
Al
and
AZ
are
identical
then
for
one
value
of
d
CCd)
will
be
zero,
and
for
the
records
used
here,
there
will
be
a
sharp
symmetrical
dip
in
the
correlogram
about
this
value
of
d.
These
features
are
shown
clearly
in
Fig.
Za.
If
Al
and
AZ
are
dissimilar
then
there
will
be
no
sharp
dip
or
value
of
d
for
which
CCd)
is
zero,
see.
Fig.
Zb.
When
Al
and
AZ
are
alike
except
for
measurement
noise,
then
a
sharply
defined
minimum
is
observed
as
shown
in
Fig.
Ze.
Note
that
the
correlation
searches
for
the
best
comparison
between
any
two
fingerprints,
so
alignment
marks
on
the
can
are
not
needed.
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